As shown by competition experiments, the single-strand DNA binding protein from normal rat liver (S25) interacts preferentially with supercoiled DNA compared to relaxed DNA duplexes. When followed both by sedimentation analysis and by nitrocellulose filter assay, the binding of S25 to SV40 supercoiled DNA (FI) appears to be non-cooperative. Saturation is reached at a protein to DNA weight ratio of about 2. The S25-DNA complexes prefixed with glutaraldehyde appear as beaded structures having an average of 14 to 16 beads per SV40 DNA molecules. Cross-linking of S25 bound to SV40 DNA by dimethyl suberimidate allows to detect oligomeric structures containing a maximum of twenty monomers of S25. When complexes are treated by glutaraldehyde, 10 I of the genome become resistant: against micrococcal nuclease. Moreover, S25 affects the DNA helical structure. Superhelical forms are generated by the association of S25 with SV40 DNA, in the presence of niclcing-closing enzyme.
INTRODUCTION
In previous works (1,2,3), we have described the purification and some properties of a single-strand specific DNA binding protein from rat liver.The protein isolated from regenerating liver, called HD25, was able both to lower the melting point of poly d(A-T) (1) and to stimulate rat liver DNA polymerases (4). These results supported the idea that it could be involved in DNA replication. In contrast the protein from normal rat liver, called S25, although it is a single-strand binding protein, was not found to be a melting protein, and in some conditions, inhibits homologous DNA polymerases (2) . At this time, the only difference found between these proteins is the ability of HD25 to oligomerize, a property that is not shared by S25.
Otherwise HD25 and S25 proteins are undistinguishable, even by the pattern of proteolytic degradation (2,3).
In search for a possible function of S25 in non dividing cells, we decided to look at the way it binda to DNA. In this paper we described its differential affinity for various DNAs and its specific interaction with supercoiled DNA.
MATERIALS AND METHODS
S25 protein, enzymes and nucleic acids.S25 protein was purified from normal rat liver as previously described (1) The protein-DNA complex, the SV40 DNA and the protein-DNA complex covalently bound by glutaraldehyde treatment were digested by micrococcal nuclease (0.15 units/ug DNA) using 0.2 mM CaCl.-Incubations were carried out at 37°C for the indicated times when aliquots were removed and precipitated with 0.6 ml trichloracetic acid 5Z onto Whatman GF/C glass fibre filters. (Fig.3) . The salt sensitivity of the complex appeared independent of protein/DNA ratio. This data argues for a non-cooperative binding of the protein to DNA. Once formed, the complex appeared to be rather unstable. In order to study the dissociation of the protein from the extent of digestion determined by precipitation with trichloracetic acid. The rate of hydrolysis of SV40 was slightly reduced in the complex with S25 protein, proportionnaly to the amount of protein added, to be minimum at protein saturation. But, at all concentration of S25 protein, total digestion of the genome still occurs. As shown in Fig. 8 , incubation of the saturated complex with micrococcal nuclease resulted in digestion of almost all the DNA within 2 min, whereas free SV40 DNA was digested within less than 1 min. When the result of such an incubation was analyzed on polyacrylamide gel, it was impossible to detect any protected DNA fragment. This result is consistent with the (instability of the complexes observed both in the electron microscope and in filter binding experiments.lt was then decided to link the protein to DNA within the complex by glutaraldehyde treatment. Then, when subjected to nuclease digestion, two differences were observed as compared to non-treated complex (Fig. 8) : The rate of hydrolysis was once more reduced, and moreover 10Z of the genome remained undigested after 30 min of incubation. In view of its strong specificity of binding to single-stranded DNA, its effects on the helix parameters, and its relative abundance in the cell, S25 may serve as structural element in chromatin. As it was previously described, S25 does not exhibit the properties of a helix destabilizing protein (HD protein) (i.e. lowering the Tm of DNA, and stimulating homologous DNA polymerases). Electron microscopy studies also confirm this difference. In fact, it could share some properties with non histones proteins HMG 1 and HMG 2 which also change the helical structure of DNA. As these non histone proteins, S25 is present either in cytoeol and in nuclear extracts. Serological techniques may be useful in studies its cellular distribution as its possible relationship with non histone proteins.
